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Objectives: Snacks contribute to the diet quality in youth, which is often poor. Although the US Department of Agriculture
(USDA) has guidelines for healthy snacks, this is lost in translation when youth are choosing snacks. To develop a user-
friendly app to help identify healthy snacks based on the US Department of Agriculture guidelines and evaluate the app’s fea-
sibility, usability, satisfaction, and acceptability. Methods: The ‘Snackability’ app was developed following the ADDIE (analysis,
design, development, implementation, and evaluation) model. The app was pilot tested for 2 weeks among college-age stu-
dents (18-24 years) using questionnaires and focus groups. Based on the feedback received, the app was improved, and pilot-
tested again. Results: The app had a simple score (-1 to 11) and feedback (the higher the score, the healthier the snack is).
The 1st pilot test among 12 students showed that the app’s feasibility and usability were >50% (p < 0.05). Participants reported
that the app was a good way to help individuals select and consume healthy snacks and suggested improving the search pro-
cess and including average score reports, a ‘consumed history’ tab, gamification, notifications, and the option to add snacks
not found. These were incorporated into the 2nd version of the app, which was pilot tested among 8 students. Feasibility, us-
ability, and acceptability of the 2nd version were >50% (p < 0.05). Additional suggestions were to include images for serving
size, snack alternatives, and barcode scanning, which were incorporated into the 3rd version. Conclusions: Snackability app
was feasible, usable, satisfactory, and acceptable, and several features were improved as suggested by participants.
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Snacking is an important part of the diet among American
children, adolescents, and adults [1-4]. Data from the Na-
tional Health and Nutrition Examination Survey (NHANES)
2015-2016 in individuals aged 20 years and over showed that
94% consumed snacks on a daily basis, contributing 22% of
their total energy intake, 36% of their total sugar intake, and
19% of their total fat and saturated fat intake at each snack
occasion [5]. Among college students, we also showed that
98% consumed snacks daily, with a frequency of 3.9 times
per day [2].

Snacks contribute to the diet quality in youth [6], which is
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often poor [7]. Energy-dense and nutrient-poor snacks, in-
cluding ready-to-eat, highly processed snacks should be con-
sidered as unhealthy; however, these are precisely the snacks
available in vending machines and consumed more often
[8] and widely marketed to youth [6]. Consumption of such
snacks can contribute to the increased risk of obesity and
cardiovascular diseases [3,4]. On the other hand, snacks are
also important contributors to key nutrients (>20%), such as
vitamins C and E, magnesium, calcium, potassium, and fiber
[1]. Therefore, interventions to identify healthy snacking
among youth to promote healthful snacking behaviors are
needed [9].

Currently, the US Department of Agriculture (USDA) pub-
lishes guidelines for healthy snacks [10]. According to these
guidelines, for a snack to be healthy, it must have as the first
ingredient a whole grain, a fruit, a vegetable, a dairy prod-
uct, or a protein food [10]. Also, it must meet the nutrient
standards for calories, sodium, sugar, and fats [10]. However,
the recommendations from these guidelines are often lost
in translation when youth are faced with choosing a snack.
There is a need for a practical method to help individuals
identify healthy snacks. This could be done using a mobile
application (app). This type of technology could be very ap-
pealing to youth, as 75% of adolescents [11] and 92% of 18
to 29 year olds [12] own a smartphone. Also, about 77% of
smartphone users download apps [13], and 7.6 apps are used
on a daily basis [14]. Most of these apps are health-related
apps (59%), such as fitness and nutrition apps [15]. These
apps have been reported to lead to behavioral change, such
as setting goals, monitoring food intake [16], and consuming
fewer calories [17].

The USDA guidelines for snacks aims to help individuals
make healthier choices of snacks, especially among youth
who have high snack consumption and are also high users of
smartphone technology. The translation of these guidelines
at the moment of choosing a snack could be done by us-
ing an app. Such an app can help individuals make healthy
choices of snacks, manage snack intake in moderation, and
promote healthful snacking behavior.

Therefore, the aim of this study was to develop a user-
friendly app to help identify healthy snacks based on the
USDA guidelines. We also evaluated the app’s feasibility,
usability, satisfaction, and acceptability, and explored experi-
ences and feedbacks with the app among college students.
This app could be very relevant in healthcare as it could be
recommended to individuals to help them choose healthy
snacks, which could help improve their diet quality. This, in
turn, can help prevent or reduce obesity and most chronic
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conditions.

Il. Methods

The ‘Snackability” app was designed to help identify healthy
and unhealthy snacks using a scoring system based on the
USDA guidelines for healthy snacks. It was developed fol-
lowing the instructional design model of ‘Analysis, Design,
Development, Implementation, and Evaluation (ADDIE
Model)’ [18]:

(1) Analysis phase: A thorough review of the available
smartphone apps relevant to snacks was conducted to iden-
tify similar apps. For the apps providing a snack score, the
scoring systems of these apps were also reviewed. Our search
did not identify other mobile apps that translated the USDA
guidelines for healthy snacks.

(2) Design phase: The app’s goal was to help and guide in-
dividuals to make smart and healthy choices of snacks when-
ever they had snack occasions based on the USDA guidelines
for healthy snacks.

(3) Developmental phase: Several tasks were conducted in
this phase.

- Obtain a comprehensive snack database: All lists of snack
items available in vending machines and shops were
obtained at Florida International University (FIU). The
database contained information on portion size, calories,
percentages of calories from fat and saturated fat, trans fat
(g), sodium (mg), and percentage of sugar by weight per
portion size of a snack. This local database was stored in
MySQL (an open-source relational database management
system) workbench. In addition to our snack database, we
connected with the USDA Food Composition Database
[19] by using the non-deterministic programming (NDP)
application programming interface (API) to get represen-
tational state transfer (REST) access to this database.
Review the Smart Snack Guideline from the USDA [10]:
based on these guidelines, for a snack to be healthy, it

must first meet two principles: (i) be a grain product that
contains 50% or more whole grains by weight (have a
whole grain as the first ingredient); or have as the first in-
gredient a fruit, a vegetable, a dairy product, or a protein
food; or be a combination food that contains at least 1/4
cup of fruit and/or vegetable using the ChooseMyPlate.
gov website [20] for the lists of the first ingredient of the
tive food groups; and (ii) meet the nutrient standards for
calories (<200 calories), total fat (35% of calories), satu-
rated fat (<10% of calories), trans fat (0 g), sodium (<200
mg), and sugar (<35% by weight).
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- Design a unique scoring system: We designed a unique
score ranging from 0 to 10 points taking into account the
first ingredient, the nutrient standard by portion size, and
the processing of foods to deal with the USDA exemp-
tions [10]. Details about this unique scoring system are
presented in Table 1. We defined highly processed foods
as foods that have been heavily modified from their origi-
nal form, with the addition of salt, sugar, fat, and/or food
additives (substances added to food to preserve flavor
or enhance its taste, appearance, or other qualities). One
point was subtracted for highly processed foods, and one
point was added for foods that were not highly processed.
Therefore, the final score ranged from -1 to 11 points.
The higher the score, the more compliant it is to the
guidelines; therefore, the healthier the snack.

Design the interface of the app: Users input the name of a
snack, portion size, unit, and whether the snack is highly
processed. Once the user clicks ‘Search;, they choose the
one that is the most similar to their snack from the list
shown. The score is then automatically calculated. The
app uses our database first; if the snack is not in our data-
base, then it connects with the USDA database to extract
the information from there. Once the score is calculated,
the app provides feedback based on the total snack score.
It also provides feedback on how to improve the snack.
These messages vary depending on the total score of the
app and the individual scores. For example, if a snack
scored 0 to 5 points, the message displayed would be “This
is not a healthy snack, choose another snack!” whereas if
the snack scored 10 to 11 points, the message displayed
could be “PERFECT score! This snack is very healthy!”

System configuration and features (Figure 1): The app

connects with the USDA Food Composition Database by
using NDB API to get REST access to this database and
connects with our local database, which is stored in the
MySQL workbench. We used React Native (a program
to build mobile apps using only JavaScript) to build na-
tive applications for both Android and iOS. We also used
Redux (a program to write applications that behave con-
sistently and run in different environments) for complex
state operations. Firebase (a Google mobile platform for
mobile apps) was used for authentication and for user
accounts. Web API was built with the NodeJS server (a
server that can run JavaScript applications on the server
side and the client side built on Google’s V8 JavaScript
engine) with Express (Node]S web application frame-
work) to interface with MySQL DB and USDA API. The
administrative site runs CRUD (create, read, update, and
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delete) operations on the local database. Phonetic algo-
rithms were used to improve searches. The Google Cloud

Table 1. Scoring system for the Snackability app

Description Score
Principle First ingredient is a fruit, a vegetable, 2
a dairy product, or a protein food; or
it is a combination food that contains
at least % cup of fruit and/or
vegetable
Nutrition Calories (kcal) (std: <200 calories)
standard
1.0-50.0 2
50.1-100.0 1.5
100.1-150.0 1
150.1-200.0 0.5
>200.0 0
Total fat (%) (std: <35% of calories)
0-20.0 1
20.1-35.0 0.5
>35.0 0
Saturated fat (%) (std: <10% of calories)
0-4.9 1
5.0-9.9 0.5
>10 0
Trans fat (g) (std: 0 g)
0 1
>0 0
Sodium (mg) (std: <200 mg)
0-140.0 1
140.1-170.0 0.5
170.1-200.0 0.25
>200.0 0
Sugar (%) (std: <35% by weight)
0-14.9 2
15.0-19.9 1.5
20.0-24.9 1
25.0-35.0 0.5
>35 0
Total 10
Super score
Highly processed food -1
Non-highly processed food +1
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Platform was used for deployment.

(4) Implementation phase: The first version of the app was
pilot tested among 12 non-nutrition college students (18-24
years) who owned smartphones at FIU. The participants
were asked to complete contact and demographic forms,
a short questionnaire about their perceptions of healthy
foods and snacks (MB-HSBI-Youth) [21], and their intake
of snacks. Then, the participants downloaded the app and
were instructed to use it daily for 2 weeks, keeping track of
problems they encountered with the app. With input from
this first pilot test, improvements were made to the app, and
it was pilot tested for a second time among 8 college students
(excluding the first group of participants) following the same
method. The Institutional Review Board (No. IRB-18-0162-
AMO1) at FIU approved the study, and written consent was
obtained from all participants before the initiation of the
study.

(5) Evaluation phase: In each pilot test, after the partici-
pants used the app for 2 weeks, we evaluated its feasibility,
usability, satisfaction, and acceptability with questions us-
ing a 5-point Likert scale ranging from strongly agree (5
points) to strongly disagree (1 point). We also asked about
the frequency of using the app in the past 2 weeks. The app
was considered feasible, usable, satisfactory, and accept-
able if 50% or more of participants answered as ‘strongly
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Figure 1. System configuration and
features. CRUD: create,
BACK-END read, update, and delete,

USDA: US Department of
Agriculture, API: application
programming interface.

agreed’/‘agreed’ or ‘yes. This was compared to those that
responded to ‘strongly disagreed’/disagreed’ or ‘no’ using
one-sample binomial tests. The binomial test of significance
is a type of probability test that is used to examine the distri-
bution of a single dichotomous variable in the case of small
samples. Furthermore, the binomial test of significance is
non-parametric in nature because it does not involve any
parameter. The test was considered statistically significant
at p < 0.05. Statistical analysis was performed using SPSS
version 23 (IBM SPSS, New York, NY, USA). The app was
also evaluated through focus groups to explore participants’
experiences and feedback with the app in the form of audio
recordings, which were supported by written notes. This al-
lowed the participants to discuss their experiences with the
app and to comment on how to improve it. The focus group
discussions were transcribed verbatim after the interview,
and the transcripts were analyzed using inductive thematic
analysis [22]. Transcriptions were analyzed for quotes and
coded using the qualitative software program NVivol2
Analysis Software (QSR International Pty Ltd., Cardigan,
UK). Similar codes that represented a dominant theme were
grouped to capture the essence of the focus group discus-
sions and ensure the relationships between the research
objectives and the research findings. This was done for both
the first and second pilot test.
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I1l. Results

1. Implementation Phase

In general, among the 20 students recruited (12 for the first
pilot test and 8 for the second pilot test), most were able to
identify a healthy snack by reading the nutrition facts and
agreed that it is important to eat healthy snacks (73.0%),
to be healthy (79.0%), and to prevent chronic conditions
(76.7%). A total of 56% perceived that unhealthy snacks
were more accessible and available on campus than healthy
snacks, and they consumed these because they could not get
healthy snacks from snack machines (81.0%) or because they
craved these foods (77.5%). Most students consumed 2 to 4
snacks per day in a typical day (90%).

Snackability Development and Pilot Test

2. Evaluation Phase

In the Ist pilot test, we found that the app was feasible
(83.3%) and usable at least five times in the last 2 weeks
(100%), which was significantly greater than 50% (p < 0.05).
However, acceptability and satisfaction were not significantly
greater than 50% (p > 0.05) (Tables 2, 3). Most reported
that they would pay or would consider paying for the app
(>66%), and 41.7% rated the app with 4 or 5 stars. Partici-
pants reported that the app was a good way to help people
select and consume healthy snacks because the app was
simple and provided a score with feedback for each snack.
The features that participants liked the most were the score
provided by the app for each snack, which created awareness
of their snack intake. The feature that participants liked the
least was that they could not see improvements over time

Table 2. Feasibility, acceptability, satisfaction, and usability of the Snackability app

Question

1st pilot test (n = 12) 2nd pilot test (n = 8)

Feasibility questions
The app was easy to use.
The app was easy to learn.
It was easy to find the snack I wanted to buy in the app.
The app was very quick.
The app provided me all the information I wanted.
Acceptability questions
The icon and font used were attractive and recognizable.
I felt very comfortable using the app.
I liked the layout of the app.
I liked the screen of the app.
Satisfaction questions
I would use this app again.
Opverall, I liked the app.
Usability questions

Used the app five or more times during 2 weeks.

9 (75.0) 7 (87.5)
11 (91.7) 7 (87.5)
4(33.3) 5 (62.5)
8 (66.7) 4 (50.0)
9 (75.0) 7 (87.5)
7 (58.3) 7 (87.5)
9 (75.0) 7 (87.5)
4 (33.3) 7 (87.5)
5 (41.7) 7 (87.5)
8 (66.7) 5 (62.5)
7 (58.3) 7(87.5)
12 (100) 8 (100)

Values are presented as number (%).

Table 3. Feasibility, acceptability, satisfaction, and usability of the app among participants

1st pilot test (n = 12)

2nd pilot test (n = 8)

Parameter

n (%) p-value n (%) p-value
Feasibility (=50%) 10 (83.3) 0.023* 7 (87.5) 0.040*
Acceptability (=50%) 7 (58.3) 0.415 7 (87.5) 0.040*
Satisfaction (>50%) 8 (66.7) 0.214 5(62.5) 0.385
Usability (=50%) 12 (100) 0.000* 8 (100) 0.005*

A binomial test was performed to test each hypothesis.

*p < 0.05 considered significant.

Vol.25 ® No.3 e July 2019

www.e-hirorg 165



HIR

Lukkamol Prapkree et al

-o8ed jxau a3 uo panunuo))

JaTayy Jusem snf 31 pue s ySnoiyy Sunoo[ sem |
ONI] SJ] "POIQ 00) IE SIALIOIDIAIIP Y} JO JUIOS NI] [99F I,

L U22I0S JIYM ©B

MOUS pnoMm 1 3¥I] “ue[q isn( pinom pue oquis Surpeoy
3]} 9ATS P[NOM T YOBUS © J0J JUTYDTLIS SEM | UM

Ja1ay) Jusem Isnf 31 pue Jnis ydnoryl Sunjoo] sem [ 1] SJL,,

Opoeus yoed
JO S[re3ap oy} A[3oeXa W [[9) P[NOM JI OS "[qed I[N o}
QUI MOT[S P[NOM JT JeY} S)OB] UOTILIINU 9} pako(ud A[[ear |,
JSeM YDrUS B

jou 10 Ayj[eay moy papeld wayss jurod ay) Moy 1] I,

JBupeo sem ] yoeus e

JO poo8 Moy J0 peq MOY 1] QUINLINIP pad[ay 21008 oYL,
JAqrensn aaey [ yey sjiqey peq oY) Jo ATBME dIOW
oew pue passadoid Jou pue spooj passadoid ySiy jo yonw

0s 3urjes ure [ Jey) 10¥f a1} Jo areme d1our ayew saop ddy,

<mowy nof syurod 210w

198 pnoo 1 os ‘or0wAUe Jer) Jed 0} JueM JUOP T jSUTP 1] SHI
‘2100s peq € 193 | JI 9sNLI9q j00) WdIsAs uL100s ) P [,

J[ngesn A[reax

s eym Juryif1oas jo agejusorad oy o[ Yonw Moy Jej

yonuwr Moy urajoad Yonwr MOy 29 Ued NOA 90UTS YUTY) I,

*£1010011p UI SYDRUS JO S3s1] SUO[ pue peoiq

00} 10§ Y0O[ 0} aw} pajsem syuedoIIIRg

‘wrd[qo1d uaa1os parayunooud syuedionreg
“pawumnsuod

syoeus puyy jou prnod sjuedonieg

“YORUS € JO BLISILID JUSLIINU YIe3 10§

21005 & pap1ao1d o[qe) UMOPYeaIq 2100
‘ST YPRUS AYITRIY MOY

Aynyuapr padjoy 21095 yoeus [e30],

‘Jou 10 AITeaY Sem
Yoeus e 1oyjoym Anuapr padjoy dde oy,

“9YBIUT YORUS JOJ SSAUITEME

Paread )1 asnedaq nyasn sem dde oy,
"Sem Yorus

Aqyreay moy AJnuapr padpay 21008

oeus e Jo

SJU21U0D JuaLInu ﬁuﬂuTrO.HQ Joej uonLnN

(¢ = u) £1030011p UT

SYPeUS Jo s3S1] Suo[ pue peoiq 00], -

(¢ = u) warqoid udaI0g -

(6 = u) sydeus pury J0u pnoy -

OIS YorUS

(€ = u) umopyeaI1q 102§ -

(S = u) yoeqpasy pue waysAs Sur10og -

mndino ddy

(9 = u) sypeus Ayreay AJnuopy -

(¢ = u) sypeus AYI[eay] Jo areMy -

aYeIuT YorUS

(£= u) wayshs Jurroog -

(1T = u) 1oej vONLINN] -

mmdino ddy

1891 3071d 35T

3891 J011d pug

393 3011d 381

dde oy 1noqe
Ises] o) payI'T

150U 1)) PAYI'T

Jj0np

uonduasyq

Jway|

UOISIIA 3S9]

SY23M ¢ 10} 3 Buisn 13)ye dde dyj Inoqe 3sed| Yy pue 3sow Yy} payji| syuedpipied sansst uo suoi3dadiad a0y sa30nb pIJIIIS pue sawY] " dqe]

https://doi.org/10.4258/hir.2019.25.3.161

www.e-hir.org

166



Snackability Development and Pilot Test

HIR

Buryjowos 10§ YoI1eds
03 SUIA1) seM ] UIYM MOTS 00} SUIPEO] SeM JI SIWTIOUIOS,
<8unea sem [ syonpoid oryads Jusem aray

JHNS9I OU AYI] ‘SeM JT SQWIJWOS |

POOJ AW INO AINSEBIW O} W I0] PIey Sem J[,
J3uryes

Sem [ SpO0J 91} JO JWOS JO Sureld Auetr Moy MOwy JUupIp [,

Jsyoam ¢ )sed

O3 YIIM SEM [ MOT] 1] Jeym Jo yoex) doay A[[ear jupnoo [,
J1s10om Sumyad wr | 31 10 193399 Suryed Wiy JT ov[

235 03 393 JUOP T AI] S 0S 9I00S [e30) AW 935 0 393 JUOP T,
995 JUP[NOD 9M

‘paysaSur pey nok jeym 23s 03 Jsnf £103s1y 03 03 NoA TAYM
JureSe 31 indur 03 31 Juem

JUPIp ] urede YorUuS JeY) JBd 0] JUIM [ USYM I[ U} ‘05,

“oeus & JUTYOIRIS A[IYM
u[qoxd Surpeo| parajunoous sjuedonreg
“pawunsuod

SydeUS puly J0U prnod sjuedoned

WNSU0D
pnom £33 Jey) Moeus e jo az1s uonod

ajewnss 0) AynoTgIp pey syuedonaeg

‘pauunsuod
S$OeUS JO SaI03S 2ATJe[NUUNIIE I0 ‘§9J00S

Supyoen) ay} 29s jJou prnoo syuedonred

‘p2wINSuOd SYdeus

Jo A1038TY] 995 Jou p[nod syuedonied

(s = u) wopqoxd JurpeoT -
(9 = u) sypeUs pury JoU p[noY -

OIS YoeUg

(g = u) az1s uonIod -

ndur yoeug

F=u)
pawmnsuod syoeus jo Junder) oy -

(£= u) L1081 paTWINSUOD ON -

axejul Yorug

3893 Jo11d pug

Jjonp

uonduasaq

dway )

UOISIIA 3S9|

panuRuo) v dqeL

167

www.e-hir.org

Vol.25 ® No.3 e July 2019



HIR

Lukkamol Prapkree et al

JTjueMm s I Inq YOeqPISJ PUE S2I0DS MO[[OF JOU PIP
‘wrurury 91 2LN0A pue ¢ 1y 3es yupmoys A[qeqord nos YO, ‘nok s[p3 31,  £oy3 08 paI[ £33 Jey) sypeus pawnsuod syuedonred (¢ = u) eouareja1d Yoeug -
mydpyun
201098 19y31y © dooy p[noo T os 3snf pooy 10132q
Suryes 11e35 PNOM T 0§ ‘MO 08 03 JueM JUOP T I W] 91 SurIojIUOW
ur ] asnesaq Jnq ‘our Surypjem sem dde oy oI JON "2AT] MO[q
Suryyfue je0 Jued T sem T o1oM JesAT yiIm danTodurod 104 auresaq T,
21008 )
aroxduir ose pinom J1 “9zis uonIod oY) 9oNPIT 03 TIM T Jer]) PdTIOU | "9Y[BJUI YOBUS PUE $21008 dA01dwT 0]
*2100S JOMO[ © dARY P[NOM YONW 00) JIq & SUTABY] SOUITJOUIOS NI PIes )], SORUS JATY)[eIY PAWNSUOd pue pajodes sjuedonieq (¥ = u) ayejur yoeus aaoxdwry -
Spoeus Ayipeay e aaey 03 Suro axnoA 1 sururre)op Surd[ey ur [nyasn sem Iy,

Apresyun Sunes doys 03

Paau nok 91 syey) KexyQ,, 1] NoL [[23 Ued JeY) ‘PUY ‘JSIMO] Y} SeM Jet]) “SYORUS JO SIOTOD ITYI[eI
MUTY) T G/°0 ST ISIMO] Y3 YUTY3 T “ONI[ JBY) S90S Y} JO JSOUT 39S P[NOM [, }03[3S 0} SSIUILME PIJBID YOBQPIJ PUL SII0S YIeUS (ZT= u) ssouazTeME )BIY) -
mydpH 1593 jo1id pug
~210J2q Jydnoq Asnoraaid T Jey) Yoeus € o[ ‘dde oy 4q
10§ 90ua19y01d TeuosIad Jo Jno Isn( ISNED 0 SIOW JT PIMO[[OF JUPTNOM [, POPUSWIWIOD2T SAI00S MO[[0] JOU PIp sjuedionred (G = u) $21008 MO[[0] JON -
aanedaN
Jo3uer e 1] 10§ N
00} 10U YONW 00) JOU ] $3] ‘0T—0 Wo1J pood £1301d sem J1 ‘osim d3uey], "MOT[0] 0} Ased pue o[duITs a19M $2100S orUS (9 = u) sax0os opduurg -
L YIUOU 3} JOJ MOUY] JUOP [ JO Aep 3} I[ 10J 2I03S INOL ST ST} ***2I00S “SEM OYIUT YDBUS JIAY) MOY 38
[[BI9A0 PUE 2109S JUO OU ST 213U} JNq YOBUS [DBI 10J 21005 © 323 I\, 03 Arewrtuns 2100s & Suraey pajsaddns syuedonaed (¢ = u) AreTTUNS 9100 -
~os[o Suryiowos Anq
0} JUIOUT 2I0W 2q P[NOM ] PBQ SEM I00S 3]} PUE ANq 0} pajuem | ‘dde o) £q papuawrIosar sa105s FuUIMO[[0]
Surnyjewos Yoo 03 pauaddey | pue Suryjowos 10 910)S AY) UT SEM T £q sypeus Ayj[eat] swnsuod o3 papua) syuedonreq (¥ = u) $9100s MO[O] -
aanisod 3593 3o011d 38T
3jonp uondupsaqg awdy| UOISIIA 3$9]

$3109s ydeus 3y} uo syueddiied Jo suoindadiad Inoge sa3onb pPa3dIIIs pue sdwdY] °G d|qe]

https://doi.org/10.4258/hir.2019.25.3.161

www.e-hir.org

168



I—IIR Healthcare Informatics Research

and that some snacks were missing or not easy to find (Table
4). Participants thought that the snack scores were simple
and encouraged participants to follow them; however, some
participants did not follow the snack scores (Table 5). Par-
ticipants also reported problems with the app, such as issues
with the search page, lack of overall score average, and lack
of motivation and reminders to use the app. Accordingly,
they suggested improving the snack search feature, including
a score breakdown from the total score, including a daily/
weekly average score report or history tab for consumed
snacks to keep track of their snack intake, including gami-
fication to motivate them to use the app, including notifica-
tions to remind them to use the app, including the ability
to add a snack to the app, including snack alternatives if the
score is low, and the possibility of barcode scanning. Several
of these suggestions were incorporated into the 2nd version
of the app.

In the 2nd pilot test, we found that the app was feasible
(87.5%), acceptable (87.5%), and usable at least five times
in the last 2 weeks (100%), which was significantly greater
than 50% (p < 0.05). However, satisfaction (62.5%) was not
significantly greater than 50% (p > 0.05) (Tables 2, 3). Most
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reported that they would pay or would consider paying for
the app (62.5%), and 62.5% rated the app with 4 or 5 stars.
The features participants liked most were the scoring system,
the score breakdown table, and the feedback quotes. The
least liked features were the difficulty of estimating portion
size and the snack search, as some specific snacks were still
missing (Table 4). The participants suggested including im-
ages showing different sizes of snacks (small, medium, and
large) or a typical serving size of snacks, nutrition informa-
tion about healthy and unhealthy snacks, alternative healthy
snacks, notifications to use the app, and barcode scanning.
Most of these suggestions were incorporated into the 3rd
version of the app as shown in Figures 2 and 3.

The 3rd version of the Snackability app has the following
three main functions:

(1) Search page: It consists of searching for a snack (scan
barcode or type snack name), adding a portion size (based
on a portion size guide), selecting whether a snack is highly
processed or not, calculating a snack score, reporting total
snack scores and breakdown scores (with specific feedback
messages about the score), and a consumed button (to regis-
ter the snack consumed).
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£ search . Snackability
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Figure 2. Interface of searching and reporting score of the 3rd version of the Snackability app.
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Figure 3. Interface of home and settings page of the 3rd version of the Snackability app.

(2) Home page: It consists of the gamification components
(level and awards achieved) and reporting components (av-
erage daily score shown in a graph and consumed snack his-
tory).

(3) Settings page: It consists of adding a snack (users can
submit a new snack to the administrators), giving feedback
(users can send feedback or comments about the app via e-
mail), and allergen restrictions (users can add allergens that
they would like the app to report on).

IV. Discussion

The ‘Snackability’ app was designed to translate the USDA
guidelines on healthy snacks [10]. This tool could be very
helpful when youth are faced with the decision of choosing
a snack, particularly at the moment of purchase from vend-
ing machines. It provides feedback on how to improve the
selection of snacks. It also tracks snack consumption and
helps motivate individuals to keep using the app with gami-
fication. To the best of our knowledge, this is the first app to
have such features. This app could be recommended in the
future to help users improve their diets, which could help
prevent obesity and other health conditions related to nutri-
tion.

In developing the app, the most challenging step was ob-
taining the comprehensive snack database from our snack
database and USDA database and incorporating them into
the app. The first version of the app could retrieve only the
USDA database, and the programing language did not match
well with the USDA food database. This caused the problems
regarding the search feature reported in the first version of
the app, in which many participants could not find specific
snacks in the app. For the second version of the app, the pro-
graming language was improved to match with the USDA
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database and with our database. This improved the search
feature, although there were still some specific brands and
products that were not easy to find in the app. For the third
version of the app, barcode scanning was incorporated to
facilitate snack search.

A comparison between the 1st and 2nd pilot test (Table 2)
showed that the most items for feasibility, usability, satisfac-
tion, and acceptability improved. However, satisfaction still
was not greater than 50%, and this could be related to dif-
ficulty with finding some specific snacks and with estimat-
ing portion size. Therefore, barcode scanning and a picture
guide of portion sizes were incorporated into the 3rd version
of the app.

The pilot testing of the improved app (2nd version) showed
that it was feasible, acceptable, and usable by >50%. Par-
ticipants reported that the app helped create awareness for
selecting healthier snacks, tracking their progress, and mo-
tivating them to improve scores and snack intake. The most
liked features were the scoring system and feedback quotes,
which they reported helped them select healthy snacks. They
mentioned that the score breakdown helped them learn
which snacks had too many calories, sugars, and fat, which
helped in the selection of healthier snacks. Participants also
mentioned that there were snacks they thought were healthy
but upon obtaining their scores, they learned that they were
not healthy; thus, the app helped them select a healthier
snack. Furthermore, participants noticed that if they reduced
the portion size of their snack, it would also improve the
score.

In general, participants reported that the app helped them
select, consume, and track consumption of healthy snacks.
Therefore, Snackability has the potential to improve snack
intake among youth. This is important because studies of
snacking trends have shown a significant increase in calorie
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intake from snacks per capita per day since 1977 among
American children, adolescents, and adults [3,4]. Energy-
dense and nutrient-poor snacks can contribute to high ener-
gy intake and weight gain [8]. Also, Snackability may lead to
behavioral change by ways of app engagement, convenience,
and ease of use, which can help reduce barriers and increase
adherence [16]. Also, Snackability provides feedback and
allows self-monitoring of behavior, which are the two most
commonly used techniques in behavioral change [23].

Furthermore, the ‘gamification’ component of the app al-
lowed participants to gain points by the quality of the snacks
consumed; these points are used to achieve higher levels
(from level 1 to level 100). This could be an important in-
centive to use the app at each snack occasion and to help
self-monitoring of snack intake. This was evidenced by the
following comment from a participant “I became very com-
petitive with myself, where I set a goal of not eating anything
below five. Not like the app was watching me, but because
I'm monitoring it, I'm like I don’t want to go low. So I would
start eating better food just so I could keep a higher score”
Gamification has been used in other apps for behavioral
change techniques that are commonly based on feedback,
self-monitoring, and goal-setting [23].

This study provides critical insights into the development
of mobile apps, which can serve as a framework for future
app development to improve healthy eating. Furthermore,
pilot testing of the app was essential to obtain feedback from
the target population to improve the app to meet their needs,
acceptability, and satisfaction. To the best of our knowledge,
this is the first study to pilot test different versions of the app
based on users’ feedback. This study had limitations, such as
a small sample size and lack of a random process to recruit
participants. However, participants were recruited from
various departments on campus to improve the range of re-
sponses.

In conclusion, the Snackability app translates the USDA
guidelines for healthy snacks into a simple output score
to help and guide individuals to make smart and healthy
choices of snacks. We showed that it was feasible, usable, sat-
isfactory, and acceptable, and several features were improved
as suggested by participants. The app proved to be simple
to use, providing a snack score and breakdown, feedback,
tracking, and gamification. Therefore, Snackability can be
used as a tool for individuals to help identify healthy snacks.
In the future, Snackability should be tested to assess its ef-
fectiveness for improving the quality of snack intake and
preventing obesity and other chronic conditions.
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